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DESCRIPTION 

IMAGE PROCESSING APPARATUS, INFORMATION PROCESSING 
APPARATUS, AND INFORMATION OUTPUT METHOD 

Technical Field 

The present invention generally relates to an 
information processing apparatus shared by a 
plurality of users, and in particular to an image 
processing apparatus for urging, users to reduce power 
consumption. 

Background Art 

Reduction of power consumption of an image 
15 processing apparatus represented by a composite 
machine or the like has become one of important 
problems due to increase in users' interest in energy 
saving. A user often determines a product that the 
user is going to purchase placing importance on 
20 whether or not power consumption described in a 
product catalogue is low. 

Moreover, energy saving is also recommended in 
foreign countries and various regulations and 
standards are relaxed. For example, the Energy 
25 Saving Law has been enacted in Japan. In the foreign 
countries , there are standards such as Energy Star 
and Blue Angel, under which a product which clears 
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fixed conditions is allowed to be affixed a logo or 
the like. In order to clear the conditions, there 
are a lot of ideas incorporated in every product, for 
example, introducing an operation mode such as a 
5 sleep mode, a standby mode, or a low power mode. 

On the other hand, Japanese Patent Application 
Laid-Open No. 08-130595 discloses a facsimile 
apparatus for printing a history of executing energy 
saving together with an execution mode/time, and also 

10 discloses a mechanism in which, when a sleep 

condition is satisfied, the facsimile apparatus 
executes energy saving such as starting up a sub- CPU 
and stopping a main CPU, stores a total time of the 
energy saving, and displays reduced costs based on 

15 the stored time. 

However, in the composite machine as described 
above, respective operations such as a copy output 
mode, a print output mode, a FAX transmission mode, 
and a FAX reception output mode are instructed to be 

20 executed at arbitrary timing. Thus, power 

consumption in such a composite machine cannot be 
monitored. For example, there was a problem in that 
it was necessary to monitor a history of power 
consumption even if the print output mode and the FAX 

25 transmission mode were executed in parallel. 

Disclosure of the Invention 



It is an object of the present invention to 
solve the above -de scribed problems and provide an 
information processing apparatus, an image processing 
apparatus, and an information output method for 
5 precisely managing a history of power consumption in 
a composite machine and urging a user to save an 
electric power even after the user purchases the 
product . 

In order to solve the above-mentioned problems, 

10 an image processing apparatus having a plurality of 
operation modes is provided which includes a 
mechanism for measuring operation time data from a 
start to an end of a predetermined operation mode as 
an intermittent operation time according to a job 

15 execution schedule corresponding to another operation 
mode and preparing information concerning power 
consumption of the predetermined operation mode based 
on the measured time value. 

Further, an image processing apparatus is 

20 provided which has a plurality of operation modes 

including a first operation mode for outputting image 
data read by an image reading means and a second 
operation mode for outputting print data received 
from an external source. The image processing 

25 apparatus stores, for each operation mode, a power 
consumption standard and operation time data, 
generates statistic information concerning the power 
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consumption of the apparatus based on the power 
consumption standard and the operation time data, and 
performs data output based on the statistic 
information. 

5 Further, an information processing apparatus 

which is capable of communicating with a plurality of 
composite machines is provided, in which information 
concerning power consumption based on an operation 
time for each operation mode to be measured in the 
10 composite machines, respectively, is received, and 
statistic information concerning power consumption 
based on the received information is outputted. 

Brief Description of the drawings 
15 FIG. 1 illustrates an example of a structure of 

an image processing system in accordance with a first 

embodiment ; 

FIG. 2 is a block diagram of a composite 

machine in accordance with the first embodiment; 
20 FIG. 3 is a flowchart of processing of the 

composite machine in accordance with the first 

embodiment ; 

FIG. 4 is a table showing an example of log 
data for each user in accordance with the first 
25 embodiment; 

FIG. 5 is a table showing an example of log 
data for each mode in accordance with the first 
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embodiment ; 

FIG. 6 is a table showing power consumption per 
a unit time for each mode in accordance with the 
first embodiment; 
5 FIG. 7 is a table showing an example of 

reference data of power consumption for each mode in 
accordance with the first embodiment; 

FIG. 8 is a table showing an example of 
reference data of power consumption for each 
10 department in accordance with the first embodiment; 

FIG. 9 is a flowchart for displaying an energy 
saving promotion message in accordance with the first 
embodiment ; 

FIG. 10 is a flowchart for providing a network 
15 user with an energy saving message in accordance with 
a third embodiment; 

FIG. 11 shows a signal sequence of an image 
processing system in accordance with a fourth 
embodiment ; 

20 FIG. 12 illustrates an example of a flowchart 

for preparing a log in accordance with a fifth 
embodiment ; and 

FIG. 13 is a table showing an example of 
prepared log data in accordance with the fifth 

25 embodiment. 

Best Mode for Carrying out the Invention 
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Embodiments of the present invention will be 
hereinafter described. It goes without saying that 
the embodiments described below are disclosed in 
order to facilitate implementation by those skilled 
5 in the art and are only a part of embodiments 
included in the technical scope of the present 
invention which is defined by the claims. Therefore, 
it is clear for those skilled in the art that even 
embodiments which are not directly described in this 

10 specification are included in the technical scope of 
the present invention as long as the embodiments 
share the technical thought. 

Note that, although a plurality of embodiments 
are described for convenience of understanding, those 

15 skilled in the art could easily understand that the 
invention is not only established by these 
embodiments individually but also established by 
combining the embodiments appropriately. 
(First embodiment) 

20 In this embodiment, the present invention is 

applied to an image processing system. FIG. 1 
schematically shows an image processing system which 
includes a plurality of composite machines and a 
management server. Reference numeral 101 denotes a 

25 management server which receives information 

concerning power consumption from each composite 
machines and aggregates total power consumption. 



Note that the management server is an option and is 
not always necessary in the first embodiment. 
Reference numerals 102 to 106 denote composite 
machines equipped with a copy function, a facsimile 
5 function, and a network printer function. For 

example, the composite machine 102 is a composite 
machine capable of outputting 105 copies of an 
original of the A4 size per minute (hereinafter 
referred to as 105 cpm) . For example, it is assumed 

10 that the composite machines 103, 104, 105, and 106 
have a processing capability of 85 cpm, 60 cpm, 33 
cpm, and 22 cpm, respectively. Reference numerals 
107 to 110 denote computer terminals (hereinafter 
referred to as PC) on a client side where network 

15 printing is performed. 

Next, operations of each composite machine will 
be described. FIG. 2 is a block diagram of the 
composite machines 102 to 106. The composite 
machines are mainly constituted by three parts, 

20 namely, a reader 540, a printer 550, and a controller 
560. 

A reader controller 501 controls an original 
reading unit. A motor driver 502 controls drive of a 
motor 503. The motor 503 drives an original feed 
25 unit 507 and a reading optical system 506. The 

reader image processing unit 504 reads an original 
and performs signal processing of data. Reference 
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numeral 505 denotes a CCD for performing operations 
ranging from original reading to photoelectrical 
conversion. An ROM 508 and an RAM 509 are memory 
means for the reader controller, respectively. 
5 A system controller 510 controls all or a part 

of the composite machines. A Boot-ROM 511 
incorporates an initial program for start-up. An 
SRAM 512 stores various data which are required to be 
stored even after turning off a power supply. A DRAM 

10 513 is memory means functioning as a program data 
memory for control, a memory for work, and a 
temporary image data memory. An LAN board 514 is an 
interface for connecting with a network. A hard disk 
517 stores a start-up program and image data for 

15 saving. A hard disk controller 515 performs reading 
and writing controls of the hard disk 517. A FAX 
board 516 is equipped with a facsimile communication 
function. A printer image processing unit 518 
performs signal processing of image data which should 

20 be outputted to a printer. A display unit /operation 
unit 519 is means for displaying necessary 
information or inputting an instruction of a user 
when the user instructs an operation such as copying. 
For example, the display unit is constituted by a 

25 liquid crystal display and the operation unit is 

constituted by a touch panel and the like. It would 
be obvious for those skilled in the art that the 
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display unit /operation unit 519 is not required to be 
constituted integrally but may be implemented 
individually . 

A printer controller 520 controls a printer 
5 engine. An ROM 523 and an RAM 524 are memory means 
for the printer controller 520, respectively. A 
laser driver 521 receives a printer image data signal 
to perform laser control. A printer engine 522 is 
image forming means for performing image formation. 

!0 A first power supply unit 530 supplies an 

electric power to a reader 540 and a printer 550. A 
second power supply unit 531 supplies an electric 
power to a controller 560. The composite machines 
102 to 106 have the same structure as that shown in 

15 FIG. 2, respectively. 

Next, an operation for each mode will be 
described. 
Start-up processing 

When a main power supply switch (not shown) is 

20 turned ON, an electric power is supplied to the 

controller 560 from the power supply unit 531. Then, 
a CPU (not shown) in the system controller 510 starts 
up the initial program of the Boot -ROM 511. Then, 
the CPU reads out a control program stored in the 

25 hard disk 517 via the hard disk controller 515 and 
transfers the program to the DRAM 513. A start-up 
sequence of the entire composite machines is started 
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by starting up the transferred control program. 

The system controller 510 controls the second 
power supply unit 530 to be ON and supplies an 
electric power to the reader 540 and the printer 550. 
5 The reader controller 501 of the reader 540 and the 
printer controller 520 in the printer 550 are started 
up, respectively. In the reader 540, an 
initialization operation for a light and a motor of 
an optical system is performed. In the printer 550, 

10 an initialization operation of a printer engine is 
performed. 
Copy output mode 

When an original is placed on the original feed 
device 507 and a copy start button (not shown) of the 

15 operation unit 519 is pressed, the image data signal 
photoelectrically converted by the CCD 505 is 
subjected to processing such as shading correction, 
magnification, and binarization in the reader image 
processing unit 504. The data after the processing 

20 is stored in the DRAM 513 via the system controller 
501. Next, the image data on the DRAM 513 is sent to 
the printer image processing unit 518 via the system 
controller 510 and is subjected to processing such as 
gamma conversion there. Moreover, the image data is 

25 print-outputted by the printer engine 522 via the 
laser driver 512. 
Print output mode 
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When data which should be printed is sent from 
the PCs 107 to 110 connected over the network and 
received via the LAN card 514, the data is written in 
the DRAM 513. The data is expanded to bit map data 
which should be printed by the system controller 510. 
The bit map data after expansion is written in the 
DRAM 513 again. Thereafter, the bit map data is 
outputted to the printer engine 522 via the printer 
image processing unit 518 as in the copy output 
processing. 
FAX transmission mode 

As in the copy operation, when an original is 
placed on the original feed device 507, a dial number 
of a transmission destination is inputted according 
to the FAX transmission mode displayed on the display 
unit/operation unit 519, and a start button is 
pressed. An image signal read by the CCD 505 is 
stored in the DRAM 513 as data as in the above - 
described copy output processing. The FAX 
transmission processing is proceeded in a 
predetermined procedure from the FAX board 516, and 
image data stored in the DRAM 513 is sent to a FAX 
line. 

FAX reception mode 

When there is an incoming call to the FAX board 
516 from the FAX line, FAX reception processing is 
executed in a predetermined procedure and bit map 
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data is stored in the DRAM 513. Thereafter, the bit 
map data is outputted to the print engine 522 via the 
printer image processing unit 518 as in the copy 
output processing . 
5 Sleep mode 

In the case in which processing such as copying, 
printing, or transmission and reception of an FAX is 
not executed even if a time set in advance has 
elapsed, the system controller 510 instructs the 

10 reader controller 501 and the printer controller 520 
to shift the reader 540 and the printer 550 to a 
sleep state, respectively. Then, when the system 
controller 510 judges that the reader 540 and the 
printer 550 has changed to a state in which they can 

15 be shifted to the sleep state, the first power supply 
unit 530 executes OFF control to stop supply of an 
electric power to the reader 540 and the printer 550. 
In this state, an electric power is supplied only to 
the system controller 510 from the second power 

20 supply unit 531. In the case in which a start-up 

request is received from a sleep release request SW 
(not shown) or the like of the LAN board 514, the FAX 
board 516, and the operation unit 519, and the reader 
540 and the printer 550 return from the sleep state, 

25 the first power supply unit 530 executes ON control, 
and the reader 540 and the printer 550 shift to the 
standby state in a short time set in advance. 
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Low power mode 

The printer engine 522 is equipped with a not- 
shown fixing device. In order to maintain a 
composite machine in a state in which a fixing 
5 operation by this fixing device is available, 

temperature control by a heater is performed in the 
standby state. Since power consumption for this 
temperature control is large, there is a mode for 
slightly lowering a temperature adjustment level in 

10 an attempt to reduce the power consumption. In this 
mode, since the temperature adjustment level is low, 
a state in which copying is possible is not reached 
immediately. Thus, it is necessary to execute the 
temperature control over a predetermined time to 

15 reach the state in which copying is possible. Such a 
mode is referred to as a low power mode. Two types 
of modes having different times required for reaching 
the state in which copying is possible may be 
provided. These could be referred to as a first low 

20 power mode and a second low power mode. In addition, 
some fixing devices do not require the temperature 
adjustment control depending upon a type of the 
fixing device. In this case, it is unnecessary to 
provide the low power mode. A treatment of such a 

25 low power consumption mode is also different 
according to the number of print outputs of a 
composite machine. 
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Collection of an operation time 

FIG, 3 is a flowchart at the time when a 
composite machine generates log data for an operation 
state. FIG. 4 shows an example of the prepared log 
5 data. The log data is stored in writable memory 

means such as the hard disk 517, the DRAM 513, or the 
SRAM 512. 

The system controller 510 executes necessary 
initialization processing for the log data in advance. 
10 For example, the system controller 510 clears 

operation time data for each operation mode such as 
sleep, low power consumption, standby, copy output, 
print output, FAX transmission, and FAX reception 
print . 

15 In step S303, the system controller 510 waits 

for an instruction for selecting the operation mode 
such as the standby mode, the sleep mode, or the low 
power mode to be inputted from the operation unit 519 
by a user. It goes without saying that the 

20 instruction may be inputted via the LAN board 514. 

Upon detecting an operation instruction in S303, the 
system controller 510 confirms a factor of the 
operation instruction based on a signal inputted from 
the operation unit 519. 

25 In step S304, the system controller 510 

executes judgment on whether or not the inputted 
instruction is a copy instruction. If it is the copy 
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instruction, the system controller 510 proceeds to 
step S305 and inputs a user ID and an ID of a 
department to which the user belongs from the 
operation unit 519 in order to confirm a department 
5 to which the user belongs and a user name. Input of 
the user ID and the like may be executed by causing a 
not -shown card reader to read a management card of 
the user. 

In step S306, the system controller 510 

10 executes the copy processing instructed by the user 
and, at the same time, starts up a timer to count an 
operation time of the copy output mode. In step S307, 
the system controller 510 adds an operation time of 
this time to a cumulative value up to the last time 

15 of the copy output mode, thereby calculating the 
latest cumulative time. In step S320, the system 
controller 510 stores information concerning the 
department name, the user name (user ID), the date 
and time, the operation mode, and the using time 

20 obtained in this way in the hard disk 517 as the log 
data (FIG. 4). 

On the other hand, upon judging that the 
inputted instruction is a print output instruction in 
step S308, the system controller 510 proceeds to step 

25 S309. In step S309, the system controller 510 

obtains a department to which the user belongs and a 
user name from a print request data sent via the 
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network. In step S310, the system controller 510 
starts up a timer, executes the print processing 
instructed by the user, and measures an operation 
time in the print output mode with the timer. In 
step S311, the system controller 510 adds an 
operation time of this time to a cumulative value up 
to the last time of the print output mode to 
calculate a new cumulative time. In step S3 20, the 
system controller 510 stores the data in the hard 
disk 517 as the log data (FIG. 4). 

In addition, in step S312, the system 
controller 510 judges whether or not the inputted 
instruction is a FAX transmission instruction. If it 
is the FAX transmission instruction, the system 
controller 510 proceeds to step S313, or otherwise 
proceeds to step S316. In step S313, the system 
controller 510 performs the same processing as step 
S306. In step S314, the system controller 510 starts 
up a timer in order to measure an operation time and 
performs the FAX transmission processing instructed 
by the user. When the transmission processing is 
completed, the system controller 510 stops the timer 
and adopts a timer value at that time as the 
operation time. In step S315, the system controller 
510 adds an operation time of this time to a 
cumulative time up to the last time for the FAX 
transmission mode to calculate a new cumulative value 
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In step S320, the system controller 510 stores 
information concerning the department name, the user 
name (user ID) , the date and time, the operation mode, 
and the using time obtained in this way in the hard 
5 disk 517 as the log data (FIG. 4). 

In the case of FAX reception processing, the 
system controller proceeds to step S316, causes the 
FAX board 516 to receive arbitrary FAX information, 
and prints received image data with the above- 

10 described method. For example, the system controller 
510 stars up a timer in order to measure an operation 
time and executes the FAX reception processing and 
the print processing. When the reception processing 
and the print processing are completed, the system 

15 controller 510 stops the time and adopts a timer 

value at that time as the operation time. Moreover, 
the system controller 510 adds an operation time of 
this time to a cumulative time up to the last time 
for the FAX reception mode to calculate a new 

20 cumulative value. In step S320, the system 

controller 510 stores information concerning the date 
and time, the operation mode, and the using time 
obtained in this way in the hard disk 517 as the log 
data (FIG. 4). Note that, in the case in which the 

25 FAX board 516 has received information for 

designating a department name and a user name (user 
ID) of a receiving side together with a telephone 
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number from a sender of a facsimile, log data could 
be prepared together with the department name and the 
user name (user ID). 

Note that, as shown in FIG. 5, it is also 
5 possible to store a cumulative value of an operation 
time for each mode. There are various methods of 
preparing the data of FIG. 5. For example, the data 
may be prepared by performing retrieval concerning 
the log data shown in FIG. 4 with an operation mode 

10 as a keyword and aggregating information concerning 
an operation time equal to or exceeding a position 
obtained by the retrieval. In addition, in the time 
adding processing of step S307 and the like, the 
system controller 510 may read out a cumulative value 

15 of an operation time concerning the present operation 
mode from the data of FIG. 7 stored in the hard disk 
517, add an operation time of this time to the read 
out value, and update the data of FIG. 5 in step S320. 
Calculation of a reference of power consumption 

20 A method of calculating a reference of power 

consumption in each composite machine will be 
described based on the operation times shown in FIG. 
4 or 5. FIG. 6 shows an example of a table 
concerning power consumption per a unit time for each 

25 mode. Data shown in FIG. 6 is inherent data, which is 
referred to when each composite machine calculates 
power consumption corresponding to an operation mode. 
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and is stored in the memory means such as the ROM 511 
the SRAM 512, or the hard disk 517. 

The system controller 510 starts up calculation 
processing of power consumption at appropriate timing 
5 The system controller 510 reads out an operation time 
for each mode from the log data of FIG. 4 or 5 . In 
addition, the system controller 510 reads out data 
concerning power consumption for an operation mode 
which is an object of calculation from the data table 

10 of FIG. 6. The system controller 510 multiplies the 
read out operation time by the read out power 
consumption, thereby calculating a reference of power 
consumption. Then, the system controller 510 stores 
the calculated value in the memory means such as the 

15 hard disk 517 as electric energy data shown in FIG. 7 
Note that these values may be arranged as log data 
for each day in the form of a database. 

As an alternative, a calculation step of power 
consumption may be provided in the flowchart of FIG. 

20 3. For example, in the flow chart of FIG. 3, the 

system controller 510 finds only an operation time of 
this time and calculates a reference of power 
consumption of this time by multiplying the operation 
time by the read out power consumption. In the log 

25 data, it is sufficient to store a cumulative value of 
power consumption in place of an operation time and 
add the found power consumption of this time to a 
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value of the log data. 

It goes without saying that power consumption 
may be cumulated for each user or department. In 
addition, cumulating processing may be executed for 
5 power consumption within a predetermined period (e.g., 
immediately preceding one month) designated by a user. 
FIG. 8 shows data which is calculated as power 
consumption data for one month for each department by 
repeating updates based on the data of FIG. 7. 

10 Laying-open processing of cumulative data 

Next, it will be described how the cumulated 
data is laid open to a user. 

FIG. 9 shows a flowchart for outputting a 
reference of power consumption. This processing may 

15 be started up in the case in which a specific button 
is pressed in the operation unit 519 or may be 
started up at the time of input of a department ID or 
a user ID in step S305 or the like of FIG. 3. 
In step S900, the system controller 510 

20 displays an input screen of a department ID or a user 
ID on the display unit to a user to input a 
department ID or a user ID, and reads out data 
concerning power consumption for each department 
shown in FIG. 8 based on an inputted ID. 

25 In step S902, the system controller 510 

displays a screen for urging the user to confirm 
power saving data of a department to which the user 
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belongs on the display unit. In general, when this 
processing is executed, the user is performing a 
desired operation such as copying or sending a 
facsimile- At this point, it would be possible to 
improve consciousness of energy saving by obligating 
the user to confirm the energy saving data. When the 
OK button is pressed, the system controller 510 
proceeds to the next step. 

In step S904, the system controller 510 reads 
out data for each month of the last three months from 
the hard disk 517 and displays the data on the 
display unit. Note that it would be more effective 
if a comment for facilitating energy saving is 
displayed at this point in addition to actual power 
consumption. 

In step S906, the system controller 510 
displays comparison data with other department. For 
example, the system controller 510 reads out power 
consumption of this month for each department and 
sorts departments based on values of the power 
consumption to display names of departments with 
unfavorable results together with the values in order 
from a department with highest power consumption or 
display names of departments with favorable results 
in order from a department with lowest power 
consumption. Consequently, consciousness of 
competition among departments arise in each user, and 
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further energy saving can be expected. 

As described above, according to this 
embodiment, since power consumption of a composite 
machine is clarified by managers and users, 
5 improvement of consciousness for energy saving will 
be facilitated. 
(Second embodiment) 

In the first embodiment , the system controller 
510 displays the screen of FIG. 9 when an operation 

10 mode is instructed and urges a user to confirm power 
consumption data. However, if confirmation of data 
is obligated in the middle of an operation, the user 
may feel it troublesome. That is, if the improvement 
of consciousness of energy saving is given too much 

15 priority, it is likely that operability of a 

composite machine falls. It would be an important 
subject to find a way for balancing the improvement 
of consciousness of energy saving and the operability 
of a composite machine. 

20 Thus, in this embodiment, for example, the data 

concerning power consumption of FIG. 9 is displayed 
after the instruction of an operation mode. In 
particular, the system controller 510 displays the 
screen of FIG. 9 after the instruction of an 

25 operation mode and in a time zone in which a user 

does not feel relatively little trouble, for example, 
at a so-called waiting time such as a time during 
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which an original is being read, a facsimile is being 
sent, or a print is being output ted. 

Consequently, it becomes possible to inform the 
user of a state of utilization of energy saving while 
5 maintaining usual operability. 
(Third embodiment) 

In the first and second embodiments, the system 
controller 510 urges a user operating a composite 
machine to confirm information concerning power 
10 consumption. 

However, in the case in which a composite 
machine functions as a network printer, a user is 
often in a place remote from the composite machine 
and it is difficult for the user to look at a display 
15 unit of the composite machine. 

Thus, in this embodiment, it is an object to 
urge a network user to confirm information relating 
to power consumption to improve consciousness for 
energy saving of such a network user. 
20 FIG. 10 is a flowchart of processing in 

accordance with this embodiment. After steps S308 
and S309 of FIG. 3 are processed, the system 
controller 510 proceeds to step S1000 and causes the 
LAN board 514 to receive print data from a client PC. 
25 In step S1002, the system controller 510 causes the 
t printer image processing unit 518 to convert the 
print data into bit map data. In step S1004, the 
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system controller 510 reads out information relating 
to power consumption corresponding to department ID 
information, which is included in a print request, 
from the hard disk 517. In step S1006, the system 
controller 510 sends the read out information to the 
client PC. Consequently, the same power consumption 
data as in the example shown in FIG. 9 is displayed 
on a monitor of the client PC. 

As described above, in this embodiment, energy 
saving data is sent via a network, whereby the system 
controller 510 can prompt even a network user in a 
place remote from a composite machine to save energy. 
(Fourth embodiment) 

In this embodiment, a reference of power 
consumption is managed in the management server 101 
to provide a user with the reference. FIG. 11 shows 
a signal sequence of an image output system in 
accordance with this embodiment. Although an energy 
saving message is provided based on a request from 
the PC 107 in this embodiment, a management server 
may send an energy saving message periodically 
without based on a request. Note that an energy 
saving message corresponds to messages of S904 and 
S905 shown in FIG. 9. 

In step SHOO, the PC 107 receives an 
instruction to request an energy saving message with 
a key operation or the like of a user. In step S1102, 
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the PC 107 sends a request signal to the management 
server 101. Upon receiving the request signal, in 
step S1104, the management server 101 sends a request 
signal for requesting data concerning an operation 
5 time (e.g., log data) to each composite machine. In 
step S1104, the composite machines 102 to 106 reads 
out log data stored in the hard disk 517 or the like 
to send it to the management server 101. Upon 
receiving the log data from each composite machine, 

10 in step S1108, the management server 101 finds a 
reference of an electric energy consumed in a 
predetermined period using power consumption for each 
mode shown in FIG. 6 as described above in order to 
find a reference of power consumption. The data 

15 shown in FIG. 6 may be stored in a memory device of 
the management server 101 or may be obtained from 
each composite machine. In step SlllO, the 
management server 101 prepares an energy saving 
message in order to send it to the PC 107. For 

20 example, based on an ID of a user, an ID of a 

department, or the like, the management server 101 
prepares a message suitable for the user. As 
explained in FIG. 9, this message includes data 
concerning power consumption in the last three months 

25 or ranking data for each department. Moreover, the 
management server 101 may prepare ranking data in a 
plurality of composite machines taking advantage of 
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the fact that data concerning power consumption can 
be obtained from the plurality of composite machines, 
and use it as a message. In step S1112, the prepared 
energy saving message is sent to the PC 107 . In step 
5 S1114, the PC 107 displays the received energy saving 
message on a display. This message may be described, 
for example, in HTML. In that case, request for the 
message and display of the message would be executed 
using a Web browser executed in the PC 107 . In 

10 addition, this message may be distributed to each 
user as an electronic mail . 

In this way, in this embodiment, a message for 
facilitating energy saving can be prepared and sent 
by the management server 101. In addition, since it 

15 is sufficient that at least the management server 101 
is provided with the data shown in FIG. 6, a 
structure of a composite machine can be simplified. 
In addition, an energy saving message may be 
requested by a composite machine and displayed by the 

20 composite machine. In this way, calculation 

processing in a composite machine can be eliminated. 
Moreover, since information concerning other 
composite machines can be displayed in a certain 
composite machine, it becomes easy to judge which 

25 composite machine has an excellent performance for 
low power consumption. For example, it becomes 
possible to use a composite machine with less power 
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consumption preferentially, whereby overall power 
consumption can be reduced. 
(Fifth embodiment) 

In the first to fourth embodiments, the 
5 operations for specifying which of the modes shown in 
FIG. 6 is executed, cumulating an operation time for 
the specified mode, and finding power consumption 
based on a cumulative value of these respective 
operation modes in respective composite machines have 

10 been described. In a fifth embodiment, more detailed 
operations for finding power consumption for the 
first to fourth embodiments will be described. 

In a composite machine provided with a 
plurality of modes such as a print output mode and an 

15 FAX reception mode, the plurality of modes may be 
processed in a time division manner or in parallel 
for each page. Processing the plurality of modes in 
parallel for each page indicates processing for 
utilizing competing resources (hardware) alternately, 

20 for example, performing writing in a memory 

corresponding to the FAX reception mode on a first 
page, performing writing in a memory of PDL data in 
accordance with the print output mode on the next 
page, and performing writing in a memory 

25 corresponding to the FAX reception mode next. 

In the fifth embodiment, a reference of power 
consumption is found in association with execution of 
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the respective operation modes which are processed in 
a time division manner or in parallel for each page. 

FIG. 12 is a time chart for explaining 
processing for managing scheduling of a plurality of 
5 mode operations generated in a composite machine. A 
relationship of elapse of times on horizontal axes of 
<1> and <2> is, for example, a positional 
relationship of T3 < T9, and it is assumed that <1> 
and <2> adopt an identical time axis. 

10 The time chart shown in FIG. 12 is executed by 

the system controller 510 in the controller 560 shown 
in FIG. 2. In addition, a portion other than the 
system controller 510 may perform the processing for 
managing the plurality of mode operations shown in 

15 FIG. 12 as long as the portion can manage a state of 
each structure such as the reader 540 and the printer 
550 unitarily. 

In addition, according to the flowchart of FIG. 
12, start and completion processing of each mode are 

20 managed by timer means (also referred to as timing 
means) existing in the system controller 510. A 
state of the management is shown in FIG. 13. 
Management information shown in FIG. 13 is prepared 
by management means for managing user identification 

25 information in association with timing by the timing 
means and is stored in a predetermined memory unit 
such as the hard disk 517. 
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First, in step S1201, the system controller 510 
recognizes that a print output instruction including 
a department ID and a user ID is inputted via the LAN 
board 514. Note that it is assumed that a composite 
5 machine is in any one of power saving modes 

consisting of the sleep mode, the low power mode 1 # 
and the low power mode 2 described in the first to 
fourth embodiments before the printer output 
instruction is inputted. In addition, a job ID 1301 

10 is issued in accordance with the start of each 
operation mode. 

In step S1202, the system controller 510 starts 
shift from the power saving mode to the standby mode 
and performs temperature control by a heater in order 

15 to maintain the composite machine in a state in which 
a fixing operation by a fixing device is possible* 
In this way, a temperature of the fixing device is 
increased to a predetermined temperature with a 
predetermined electric power. 

20 Then, in step S1203, the system controller 510 

receives PDL data via the LAN board 514 and, at the 
same time, performs processing for expanding received 
image data to bit map image data. 

The above-described processing of step S1202 

25 may be started up by the detection of a print request 
of step S1201 or may be started up in a predetermined 
time after detecting a print request. Moreover, the 



processing of step S1203 may be executed at 
substantially the identical timing as step S1201 or 
step S1202 or may be performed earlier than step 
S1202. 

5 In step S1204, a notice of completion the PDL 

expansion processing is sent, and log information of 
time required for PDL expansion of (T4 - T3) is 
prepared and the prepared log information is stored 
in the memory unit such as the hard disk 517 as a 

10 cumulative value of detailed log information 1304 in 
the print output mode shown in FIG. 5. Management of 
the print output mode shown in FIG. 5 is performed in 
association with a job ID and a department /user ID as 
shown in S1301 of FIG. 13. Here, the department /user 

15 ID in FIG. 13 corresponds to the departments shown in 
FIGS. 8 and 9. 

Then, in step S1205, at the completion of shift 
of a temperature of the fixing device to the standby 
mode, the shift completion is notified to the system 

20 controller 510. At this point, the time of (T5 - T2) 
in the figure is a time required for shifting to the 
standby mode (T5 - T2) the log information about the 
time is prepared and stored as an addition of the 
cumulative value of the "standby mode" shown in FIG. 

25 5. Note that, although the department /user ID 

associated with the standby mode is shown as "ID A" 
in FIG. 13, a department /user ID may not be 
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associated with a mode of power control processing 
unrelated to an image such as output of an image or a 
transmission and reception of an image, for example, 
the standby mode, the sleep mode, and the low power 
5 mode. In this case, power consumption required for 
the mode of power control processing unrelated to an 
image is processed by the preparation means such that 
the power consumption is not included in statistic 
information prepared in association with the 

10 department /user ID, and statistic information as 
shown in FIG. 8 is finally prepared. In addition, 
power consumption required for the mode of power 
control processing unrelated to an image is assumed 
to be that for the sleep mode, the low power mode 1, 

15 the low power mode 2, or the standby mode shown in 
FIG. 7, and statistic information is prepared in a 
form which is not associated with the department /user 
ID. In this way, log information is prepared by 
distinguishing whether or not the department /user ID 

20 is associated thereto and statistic information is 
prepared in accordance with the log information, 
whereby statistic information with more sense of 
fairness among departments/users can be prepared. 
Note that the statistic information in the 

25 first to eighth embodiments means aggregated 
information or information to be a basis for 
preparing aggregated information. For example, log 



information shown in Figs. 4 and 5 which is used by a 
predetermined apparatus to perform aggregation is 
included in the aggregated information and explained. 
In addition, information as shown in Figs. 8 and 9 
5 which is processed based on the log information as 
shown in Fig. 4 can also be included in the 
aggregated information. 

In step S1206, printing is instructed to the 
printer controller 520 and, at the same time, print 

10 output as a printing operation to a medium in the 

printer engine 522 is executed. Note that, as timing 
for executing step S1206, timing when it is detected 
by step S1205 that the composite machine has shifted 
to standby mode is adopted. 

15 Then, the completion of print output in 

accordance with step S1206 is notified to the system 
controller 510 in step S1207. This notice of 
completion of print output is issued based on a sheet 
delivery signal to be issued in response to a medium 

20 on which an image is formed in the print engine 522 
being outputted to a sheet delivery bin. Then, in 
step S1207, log information of a print output time in 
the print output mode of (T7 - T6) is prepared and 
stored in the memory unit such as the hard disk 517 

25 as a cumulative value of detailed log information of 
the "print output mode" shown in FIG. 5. 

On the other hand, in step S1209, a copy 
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request including a department ID or a user ID is 
sent from the external device, reading of an original 
is started via the original feed device 507, and 
image data which is photoelectrically converted via 
the CCD is expanded and stored in the memory unit. 
As the department ID or the user ID in this context, 
an ID different from that of the print output mode is 
recognized by the system controller 510 as shown in 
FIG. 13 and stored in the management table. 

In step S1210, it is notified to the system 
controller 510 to the effect that storing of image 
data, in which an original is read, in the memory 
means is completed. At this point, log information 
of time required for reading of an original image and 
expansion of the image data in the memory unit of T10 
- T9 is prepared. 

Then, upon recognizing the notice of step S1207 
to the effect that the print output is completed, the 
system controller 510 starts output of the image data 
expanded in the memory means in step S1211, and the 
print output of the image data is completed in step 
S1212. At this point, log information of a print 
output time in the copy output mode of T12 - Til is 
prepared. Here, the above-mentioned log information 
of (T10 - T9) and (T12 - Til) is stored in the memory 
unit such as the hard disk 517 as a cumulative value 
of detailed log information of the copy output mode 
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in FIG. 5. 

In this way, according to this embodiment, 
operation time data from a start to an end of a 
predetermined operation mode (copy output mode) can 
5 be measured as an intermittent operation mode. That 
is, it becomes possible to, even if an operation of 
the copy output mode is scheduled according to a 
balance with another operation mode (print output 
mode) and executed intermittently, measure the 

10 intermittent operation time accurately. 

Then, the composite machine shifts to a mode 
for saving an electric power such as the sleep mode 
or the low power mode in a fixed time after step 
S1212 (step S1208) . 

15 In this way, the same electric power data as 

that explained in FIG. 7 is prepared based on the 
management information which is shown in FIG. 13 
prepared in accordance with the time chart of FIG. 12 
and the inherent data which is referred to when power 

20 consumption corresponding to the same respective 

operation modes of a composite machine as those shown 
in FIG. 6, which are stored in the memory means such 
as the ROM 511, the SRAM 512, or the hard disk 517, 
is calculated. 

25 In this way, even in the case in which the 

operation modes in the composite machine are 
distinguished, respectively, and the composite 
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machine takes an intermittent operations such as the 
respective operations modes being suspended and 
resumed, since the timer function for managing them 
is provided, as shown in FIG. 13, 
5 "reception/expansion" processing and "image 

formation" processing can be distinguished to be 
recorded or a time required for the respective 
operations can be recorded more accurately in the 
copy output mode or the print output mode. In FIG. 

10 13, for example, a time during which the composite 
machine operated in the print output mode is "(T4 - 
T3) + (T7 - T6)" . It goes without saying that such 
measurement of an accurate operation time is not 
limited, to that at the time of execution of the copy 

15 output mode and the print output mode but can be 

applied in various combinations of operation modes . 

Moreover, if the power consumption standard for 
the print output mode in FIGS. 6 and 7 are stored 
with respect to the operation modes classified in 

20 detailed as shown in 1304 of FIG. 13, more accurate 
power consumption in the print output mode can be 
calculated based on a timed value for a time required 
for a detailed operation mode in the print output 
mode to be managed in FIG. 13 and a detailed power 

25 consumption standard stored for the stored operations 
modes classified in detail. It goes without saying 
that this is not limited to the print output mode but 
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is true for various operation modes. 

In addition, the prepared electric power data 
is provided to a display unit of the composite 
machine or a terminal apparatus located in a place 
5 remote from the composite machine by the same 

mechanism as those described in the first to fourth 
embodiments . 

That is, display as in FIG. 9 based on various 
kinds of log information is given by applying this 

10 embodiment to the first or second embodiment. In 

addition, statistic information based on FIG. 4 or 5 
or 7 or 8 is outputted to a client PC external to the 
composite machine and display indicating statistic 
information is given on a display unit provided in 

15 the client PC by applying this embodiment to the 
third embodiment. Further, log information 
(statistic information) obtained from a plurality of 
composite machines by the management server 101 is 
outputted to a client PC and statistic information 

20 based on FIG. 4 or 5 or 7 or 8 is displayed on a 
display unit in the client PC by applying this 
embodiment to the fourth embodiment. In this way, it 
goes without saying that display of statistic 
information as in FIG. 8 or 9 based on log 

25 information (statistic information) prepared in the 
composite machine can be applied to forms given by 
various apparatuses such as a composite machine and 
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an external apparatus externally connected to the 
composite machine. 

Note that, in the case in which statistic 
information is displayed on an external apparatus, 
5 the composite machine may inform the external 

apparatus of log information as in FIG. 4 or 5 and 
the external apparatus (the management server 101, 
the client PC, etc.) may prepare the statistic 
information to be displayed on a display unit as 

10 described in the fourth embodiment. 

In addition, in the time chart shown in FIG. 12, 
operations to be executed in parallel have been 
explained with the two modes, namely, the print 
output mode and the copy output mode as examples . 

15 However, it goes without saying that this embodiment 
is not limited to this but can be applied to various 
forms such as the print output mode, the FAX 
transmission mode, the print output mode, the FAX 
reception output mode, and combinations of three or 

20 more operation modes. 

In addition, an operation mode at the time when 
an error such as jam or no-sheet-in-cassette occurs 
may be included as an operation mode. In a mode at 
the time when an error occurs, an operation for 

25 blocking power supply to a portion related to a part 
where the error occurs is assumed. 

In this way, according to this embodiment, 
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since the means is provided which realizes timer 
functions independent from each other for each mode 
in the composite machine, log information can be 
recorded accurately, for example, with (T10 - T9) and 
5 (T12 - Til) as times required for the copy output 
mode according to data managed in 1305 of FIG. 13. 
As a result, a problem in that a standby time of 
print output of Til - T10 is recorded as a time 
required by the copy output mode can be solved. In 

10 addition, similarly, a time of (T5 - T4) can be 

deducted from a time required for the processing of 
the print output mode. 

Further, since the log information as shown in 
FIG. 13 is managed by associating user identification 

15 information such as a user ID or an ID of a 

department, to which the user belongs, to the 
respective timer functions, the respective operation 
mode to be executed in parallel in the composite 
machine can be managed for each user precisely. Even 

20 in the case in which predetermined mode operations 

are executed in parallel in the composite machine, a 
problem in that the mode operations cannot be managed 
by switching users performing the mode operations can 
be solved. 

25 (Sixth embodiment) 

In the first to fifth embodiments, when 
information cumulated as log information in a 
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terminal apparatus located in a remote place, which 
is based on log information prepared in a composite 
machine, is notified to an external client PC, if the 
composite machine notifies the information as 
5 information in accordance with a markup language such 
as HTML, the terminal apparatus is capable of 
browsing the notice according to the log information 
utilizing a browser based on the received information. 
(Seventh embodiment) 

10 In the first to sixth embodiments, as described 

with Fig. 12 as an example, an operation time for 
each operation mode such as the print output mode and 
the copy output mode is independently measured and an 
electric energy required for each operation mode is 

15 calculated based on history data during the measured 
time. 

On the other hand, a composite machine has an 
operation mode involving a print output operation and 
an operation not involving the print output operation. 

20 Examples of the print output mode include a FAX 

transmission mode and a SEND mode for transferring an 
image based on an original read in via an original 
feed apparatus to another information processing 
apparatus or image forming apparatus. Moreover, 

25 examples of the operation mode not requiring the 

print output operation include the copy output mode 
(T10 - T9) as shown in Fig, 12. 
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Concerning such an operation mode not involving 
the print output operation, the form as described in 
Fig. 12 is also assumed, which makes a distinction in 
that an electric energy required for a predetermined 
5 operation mode is calculated based on measuring an 
operation time using an independent timer function 
and an electric energy is calculated based on the 
number of outputted sheets with respect to an 
operation mode in a period involving execution of the 
10 print output operation as described with reference to 
Fig. 12. 

For example, the periods of (T7 - T6) and (T12 
- Til) are equivalent to the period involving 
execution of the print output operation. In this 

15 period, for example, a table showing an electric 

power of 10W for one print output operation is stored 
in a memory unit of a composite machine or an 
external apparatus (the management server 101 or the 
PCs 107 to 110 of Fig. 11, etc.) in advance, and in 

20 the case in which the print output operation stored 
in this memory unit is performed for a predetermined 
number of sheets, an electric energy required for the 
operation mode of the period involving execution of 
the print output operation can be calculated from 

25 power consumption and the number of outputted sheets. 

Counting of the number of printed sheets may be 
performed by the composite machine or the external 
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apparatus, and the memory unit may be provided in the 

composite machine or the external apparatus. 

In this way, an electric energy is found based 

on the number of printed sheets in association with 
5 the operation mode involving the print output 

operation and an electric energy is found based on 

measurement of an operation time as described in Fig. 

12 in association with the operation mode not 

involving the print output operation, whereby a 
10 processing load of a timer can be reduced and it 

becomes possible to accurately measure an operation 

time for each operation mode. 

According to the seventh embodiment, a 

processing load of a timer unit can be reduced and, 
15 at the same time, an accurate electric energy which a 

composite machine required for operation can be 

calculated. 

Note that calculation of an electric energy and 
presentation of the calculated electric energy can be 

20 performed in a composite machine or in an external 
apparatus. It goes without saying that, concerning 
this point, the forms described in the first to sixth 
embodiments can be adopted appropriately. 
(Eighth embodiment) 

25 In the first to seventh embodiments, statistic 

information as shown in FIGS. 4, 5, 7, 8, and 9 of 
power consumption in each operation mode in a 
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composite machine, has been described based on a 
timed value of a timer in each operation mode and the 
table concerning power consumption per a unit time 
for each mode showing a power consumption standard as 
5 shown in FIG. 6. However, the present invention is 
not limited to this. For example, the statistic 
information may be found according to values based on 
various measuring devices such as an ampere meter and 
a voltage meter provided in the composite machine. 

10 In this case, the system controller 510 calculates 
power consumption in various operations modes as 
shown in FIG. 5 based on measurement values of the 
measurement devices. Calculated results are the same 
as those in FIG. 7. 

15 (Other embodiment) 

A program required for executing the above- 
mentioned embodiments is also one invention of this 
application. This program is provided to a computer 
or the like through a transmission medium or a 

20 recording medium. As the recording medium for 

supplying a program code, for example, a floppy disk, 
a hard disk, an optical disk, a magneto -optical disk, 
a CD-ROM, a CD-R, a magnetic tape, a nonvolatile 
memory card, and an ROM can be used. 

25 In addition, a computer executes a read out 

program code, whereby the functions of the above- 
described embodiments are realized. Further, an OS 
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or the like running on the computer performs a part 
or all of actual processing based on an instruction 
of the program code, and the functions of the above- 
described embodiments can be realized by the 
5 processing. 

Moreover, after a program code read out from a 
storage medium is written in a memory provided in a 
function extending board inserted in a computer or a 
function extending unit connected to the computer, a 

10 CPU or the like provided in the function extending 

board or the function extending unit performs a part 
or all of actual processing based on an instruction 
of the program code, and the functions of the above- 
described embodiments can be realized by the 

15 processing. 

Note that it goes without saying that the 
invention of this application can be applied to the 
case in which a program code of software for 
realizing the functions of the above -described 

20 embodiments is distributed to a requester via a 
communication line such as a personal computer 
communication from a storage medium having the 
program code recorded therein. 

In addition, it goes without saying that the 

25 invention of this application can be applied not only 
to a composite machine but also to various image 
processing apparatuses such as a facsimile apparatus 
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and a composite machine which adopts the Inkjet 
system. 

As described above, according to the above - 
described embodiments, a composite machine provides 
user of power consumption data corresponding to an 
operation mode, whereby the user is urged to grasp 
state of power consumption, and it is expected that 
energy saving in offices is facilitated. 



